In this paper, we propose a mathematical model for color image processing. It is a logarithmical one. We consider the cube (-1,1) 3 as the set of values for the color space. We define two operations: addition + and real scalar multiplication . With these operations the space of colors becomes a real vector space. Then, defining the scalar product (.|.) and the norm || . ||, we obtain a (logarithmic) Euclidean space. We show how we can use this model for color image enhancement and we present some experimental results.
. It is this new cube which plays the central role in our model: it is the space of colors which will be endowed with an Euclidean structure. The remainder of the paper is organized as follows: Section 2 introduces the addition, the real scalar multiplication, the scalar product and the norm for the color space. Similarly, the Section 3 introduces the addition, the real scalar multiplication, the scalar product and the norm for the color image space. Section 4 presents two optimal image transforms using our mathematic model. Section 5 presents experimental results and Section 6 outlines the conclusions.
II. THE REAL VECTOR SPACE OF THE COLORS
We consider as the space of colors, the cube E 3 =(-1,1)(-1,1)(-1,1). The three components of a vector vE 3 , we will note with r, g and b (red, green, blue). In the cube E 3 we will define the addition + and the real scalar multiplication . 
A. Addition
The neutral element for addition is )
and w verifies the following equation:   w v . The addition + is stable, associative, commutative, has a neutral element and each element has an opposite. It results that this operation establishes on E 3 a commutative group structure. We can also define the subtraction operation - by:
With subtraction , we will note by v  the opposite of v ( w above ).
B. Scalar multiplication
, we define the product between  and v by:
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The two operations : addition + and scalar multiplication  establish on E 3 a real vector space structure.
C. The Euclidean space of the colors
We define the scalar product   R E E : . | .
The norm is defined in the normal way:
Our color space becomes a three-dimensional Euclidean space.
III. THE VECTOR SPACE OF THE COLOR IMAGES
A color image is a function defined on a bi-dimensional compact D from R 2 taking the values in the color space E 3 . We note with F(D,E 3 ) the set of color images defined on D. We can extend the operations and the functions from color space E 3 to color images F (D,E 3 ) in a natural way.
A. Addition
The neutral element is the identical null function. The addition + is stable, associative, commutative, has a neutral element and each element has an opposite. As a conclusion, this operation establishes on the set F(D,E 3 ) a commutative group structure.
B. Scalar multiplication
The two operations, addition + and scalar multiplication  establish on F(D,E 3 ) a real vector space structure.
C. The Hilbert space of the color images
Let be f and g two integrable functions from F(D,E 3 ). We can define the scalar product by:
Further on, we will define the norm.
Thus, the color images space F(D,E 3 ) becomes a Hilbert space.
IV. APPLICATIONS IN ENHANCEMENT OF COLOR IMAGES
The enhancement algorithms that we will present in this paper consists of affine transformations,
given by the equation:
where f is the original image and ) f ( t h  is the enhanced image. Here k is a constant image. The parameters   , will be determined so that the transformation satisfies some conditions. We shall study two sets of conditions. Firstly, we make some preliminary notations. Let be We consider the following subset of the support D:
In the discrete case, area(D) will be replaced by card(D) . We will consider the following vectors:
The algorithm A: a constant translation on the each component of the color. In this case we put:
We obtain the parameters  , from the over-determined linear system:
Let us use the notations: 
We again use some notations: V. EXPERIMENTAL RESULTS We exemplify our algorithms on more or less standard test images: "couple" (Fig.1) , "fruit" (Fig.4) , "kidsat3" (Fig. 7) and "boat" (Fig. 10) . Fig.2 for algorithm A and in Fig.3 for algorithm B. Enhanced images for "fruit" are showed in Fig.5 for algorithm A and in Fig.6 for algorithm B. Enhanced images for "kidsat3" are showed in Fig.8 for algorithm A and in Fig.9 for algorithm B. Enhanced images for "boat" are showed in Fig.11 for algorithm A and in Fig.12 for algorithm B. 
VI. CONCLUSIONS
Using this mathematical model we obtained two very simple algorithms for color image enhancement. The algorithm A -formulae (11, 13, 14, and 15) -improves the color contrast and saturation and preserves quite well the hue, while the algorithm B -formulae (16, 18, 19, and 20) -tends to attenuate the dominant colors which results in slight hue modifications. Nevertheless these modifications in some cases produce even better bright images (see Fig. 12 ). The examples above prove that the mathematical framework of the Euclidean color space that we built, is very useful for image processing: it allows one to quickly define a large set of algorithms. The main advantage consists in the ability to parameterize the algorithms and to simply introduce optimality criteria. On the other hand, the computing involved is kept at the lowest level (a linear transformation for each pixel).
